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(57)Abstract: 

PURPOSE: To control a subsequent regeneration timing to 
a proper value and to repeatedly continue excellent filter 
regeneration by a method wherein temperature is measured 
in the vicinity of the rear end surface of the outer peripheral 
part of a filter for collecting particulates, the coefficient of 
regeneration is computed based on the measured signal, and 
from a result, a subsequent regeneration timing is 
controlled. 

CONSTITUTION: Exhaust gas is guided from an engine body 
3 to a filter 1 through an exhaust gas pipe 2 to collect 
particulates. A bypass pipe 4 bypassing the filter 1 is 
provided, and during regeneration of the filter, exhaust gas 
is guided to the bypass pipe 4 by means of an exhaust gas 
control valve 5. A temperature sensor 1 1 to detect 
temperature during regeneration of the filter is arranged in 
the vicinity of the rear end of the outer peripheral part of 
the filter 1 and a signal therefrom is inputted to a control 
device 6. Since, when regeneration of the filter 1 is 
progressed by means of the control device 6, temperature is 
increased, a relation between temperature and the coefficient of regeneration is predetermined and 
stored. This constitution causes estimation of the coefficient of regeneration and control of a 
subsequent regeneration timing to a proper value. 
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, * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While lighting a particulate by which was equipped with a filter which is prepared in an 
internal combustion engine's exhaust air system, and carries out uptake of the particulate, and 
uptake was carried out with a heating means at the time of playback of said filter An amount 
detection means of cinders to be the exhaust emission control device which introduces gas for 
filter playback into said filter, and incinerates a particulate, and to detect the particulate amount 
of cinders after filter playback actuation, It has a control means to which a period to playback is 
changed next time according to the amount of cinders. Said amount detection means of cinders 
An exhaust emission control device characterized by having a detection means of temperature 
near the periphery section back end of said filter, and asking for a regeneration rate of cinders, 
i.e., the particulate amount, with the detection value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the exhaust emission control device formed in an 
internal combustion engine, after it reproduces the filter which carried out the uptake of the 
particulate especially, it measures a regeneration rate, and it relates to the exhaust emission control 
device which was made to be reproduced on the conditions optimal at the time of reproduction next 
time according to it. 
[0002] 

[Description of the Prior Art] For example, since many exhaust air particles, i.e., a particulate, are 
contained during exhaust air of a Diesel engine, an engine's exhaust air system is equipped with the 
particulate filter (it is hereafter called a filter) for carrying out the uptake of this particulate. 
[0003] This filter is formed from the material which is the heat resisting material which is 
represented by for example, ceramic material, and moreover has permeability, and since permeability 
will be spoiled gradually and a collection efficiency and unit power will also decline when the 
particulate amount accumulated to the interior with use increases, it must be periodically 
reproduced according to the particulate amount of uptakes. 

[0004] By heating heating meanses, such as an electric heater prepared near the filter end face, this 
filter reproduction lights a particulate, burns it and means recovering the permeability of a filter 
again. 

[0005] It is necessary to know how much although the reproduction stage of a filter is generally 
judged with the integrated value of an engine rotational frequency, or the size of filter order 
differential pressure, in the case of which, there is any particulate cinder after filter reproduction. 
When the integrated value of an engine rotational frequency related to the particulate amount of 
uptakes detects having become beyond the predetermined value and performs reproduction of a 
filter, this Since ventilation resistance is large in a portion with many cinders, A lot of exhaust gas 
will flow into the portion of the filter which reproduction progressed and did not have a cinder in the 
next particulate uptake period, and the uptake of many particulates will be carried out to it. It is 
because the problem that the calorific value in this portion becomes excessive at the time of the 
next filter reproduction, and a filter carries out an erosion arises. 

[0006] moreover, in the case where detect that filter order differential pressure became beyond a 
predetermined value, and a filter is reproduced If a particulate cinder portion is large, the ventilation 
resistance as the whole filter will also become [ consequently ] large so much, in the next 
particulate uptake period At least from the amount of particulate uptakes in which the total amount 
of the amount of particulate uptakes can perform good filter reproduction It is because a flame does 
not fully spread in a filter portion with few amounts of particulate uptakes but a reproduction 
mistake may be caused, when the differential pressure before and behind the filter used as a 
decision criterion may exceed a predetermined value and performs filter reproduction in such the 
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state. 

[0007] In addition, the gas for reproduction, such as exhaust gas and secondary air, is supplied in a 
filter toward an other-end side from the end side side of the filter which has arranged the heating 
means so that a particulate flame may spread the inside of a filter at the time of filter reproduction 
of this kind of common exhaust emission control device. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, between the weight of the particle deposited 
at the time of reproduction of a uptake filter, and the combustion temperature at the time of 
reproduction and a regeneration rate (the particle by which combustion removal of [ of the 
deposition particles ] was carried out comparatively), it was checked by this invention person's etc. 
experiment that there is a strong correlation. 

[0009] That is, if a particle deposition weight increases, the combustion temperature at the time of 
reproduction will become high, and a regeneration rate will also become high according to it. 
Although, as for the particle, the particle deposition weight per capacity of 11. often burned with the 
uptake filter (phi140mm, a capacity of 2l. f 150 cells) used for the experiment to the periphery of a 
uptake filter according to about 12g and the regeneration rate reached to no less than 100% with it, 
heat damage arose [ combustion temperature ] in the uptake filter exceeding 1000 degrees C in the 
uptake center of filter section which tends to be filled with heat. 

[0010] Then, when the particle deposition weight per capacity of 11. was made into about 7g, by the 
periphery of the filter with which heat tends to escape, it fell at 600 degrees C or less of minimum 
temperature which needs combustion temperature for a particle to light and it was checked that the 
cinder of a particle arises in the periphery of a filter as shown in drawing 6 to hold down the 
temperature of the uptake center of filter section to 900 degrees C of maximum temperatures to 
which heat damage cannot happen easily. 

[001 1] Then, this invention aims at offering the exhaust emission control device which can perform 
reproduction combustion on the optimal conditions at a next reproduction stage by presuming a 
regeneration rate as much as possible correctly at the time of reproduction of a filter. 
[0012] 

[Means for Solving the Problem] The artificer etc. prepared the temperature detector near the back 
end of the center of filter section and the periphery section, as shown in drawing 2 , and the filter 
was reproduced, measuring temperature. Consequently, as shown in drawing 3 , when a regeneration 
rate was high, the maximum Tcmax of the temperature Tc of the center of filter section was a thing 
exceeding about 800 degrees C and 600 degrees C of the ignition temperature of a particulate 
[ maximum / of the temperature Te near the filter periphery section back end / Temax ]. 
[0013] On the other hand, although the maximum temperature Tcmax of a core hardly changed to 
the low case of a regeneration rate with Tcmax of drawing 3 as shown in drawing 4 , Temax which is 
a maximum temperature near the periphery section back end fell to 600 degrees C or less of a 
particulate ignition temperature, and in order that heat might escape through the container of a 
filter, as shown in drawing 6 , it produced the particulate cinder in the periphery of a filter by it. As a 
result of thinking that a correlation will be between the temperature Te near the periphery section 
back end of a filter, and a regeneration rate eta from these things and summarizing this relation, as 
shown in drawing 5 , it turns out that there are the maximum temperature Temax of the filter 
periphery section back end and the particulate amount of cinders, i.e., a correlation strong between 
regeneration rates eta. That is, it turns out that a regeneration rate eta can be considerably 
presumed from this fact to accuracy by measuring the temperature Te near the periphery section 
back end of a filter. 

[0014] Then, while lighting the particulate in which was equipped with the filter which is prepared in 
the exhaust air system of an internal combustion engine, and carries out the uptake of the 
particulate, and the uptake was carried out by the heating means at the time of reproduction of a 
filter according to this invention An operation means to be the exhaust emission control device 
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which introduces the gas for filter reproduction into a filter, and incinerates a particulate, to 
establish a temperature measurement means near the back end side of the periphery section of a 
filter, and to calculate a regeneration rate based on the signal from this temperature measurement 
means, The exhaust emission control device of the internal combustion engine characterized by 
having the control means for determining a next reproduction stage from this result of an operation 
is offered. 
[0015] 

[Function] Although the cinder of a particulate [ temperature / of the periphery section back end of 
a filter ] occurs in a low case at the time of reproduction of a uptake filter, this temperature has the 
particulate amount of cinders therefore a regeneration rate, and a big correlation. Using this newly 
found-out property, by detecting the temperature near the periphery section back end of a filter, 
this invention presumes the regeneration rate of a filter from the maximum of the detection value, 
and rationalizes a next reproduction stage. 
[0016] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. In 
drawing 1 which shows the rough composition of the exhaust emission control device by this 
invention, the filter with which 1 carries out the uptake of the particulate, the exhaust pipe with 
which 2 leads the exhaust gas from an engine 3 to a filter 1 at the time of a particulate uptake, and 
4 are by-path pipes which detour exhaust gas from a filter 1 at the time of filter reproduction. 
[0017] While leading the exhaust gas from an engine 3 to a filter 1 near the connection of an 
exhaust pipe 2 and a by-path pipe 4 in an exhaust air upstream at the time of a particulate uptake 
from a filter 1, the exhaust air control valve 5 which exhaust gas is led [ control valve ] to a by-path 
pipe 4 at the time of filter reproduction, and detours a filter 1 is formed, and operation control of 
this exhaust air control valve 5 is carried out by the control unit (ECU) 6. 

[0018] Between the exhaust air control valves 5 and filters 1 which have been arranged at the 
exhaust pipe 2, the electric air pump 7 which supplies the gas for reproduction for particulate 
combustion (for example, secondary air) to the exhaust air upstream (it is hereafter called an 
upstream) of a filter 1 is formed at the time of filter reproduction, and the electric power supply of 
this is carried out from a battery 9 with the electric heater 8 as a filter heating means arranged near 
the upstream end face of a filter 1. 

[0019] Moreover, adjustable control of the flow rate of the gas for reproduction supplied to a filter 1 
by the electric air pump 7 is carried out by the control unit 6, and the heater relay 10 which turns 
heater energization on and off with a control unit 6 is formed between the electric heater 8 and the 
battery 9. 

[0020] Furthermore, according to this example, the temperature sensor 1 1 which detects the 
temperature at the time of filter reproduction near the back end of the periphery section of a filter 1 
is formed, and the analog signal is connected to be inputted into a control unit 6. In addition, the 
temperature detection equipment of a temperature sensor 1 1 was used as the filter periphery 
section back end here because there was correlation with the as big maximum temperature of this 
portion as a regeneration rate. 

[0021] By the way, the method of regarding the integrated value of an engine speed as having 
mentioned above as the judgment method of whether the filter 1 needing regeneration, and the 
method of seeing filter order differential pressure are common. Therefore, in addition to the signal of 
the above-mentioned temperature sensor 11, the signal from the exhaust-gas-pressure sensor 
which has been arranged before and behind the engine speed sensor which is not illustrated or a 
filter and which is not illustrated is inputted into the input side of a control unit 6. In addition, 
although the various signals which show the present engine operation state besides these are 
inputted into a control unit 6, since it is directly unrelated, the explanation about these is 
abbreviated to this invention. And based on the operation information acquired from these various 
sensors, carry out engine control, a filter reproduction stage is judged about a filter 1, or a control 
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unit 6 performs the filter regeneration which is the feature of this example described further below. 
[0022] In the state where continue operation of an engine and the uptake of the particulate in 
exhaust gas is carried out with the filter 1 If the rotational frequency integrated value of the engine 
3 calculated with the control unit 6 or filter 1 order differential pressure reaches the predetermined 
value used as the criteria of a filter reproduction start stage and is judged to be the present filter 
reproduction stage While a control unit 6 outputs the driving signal of the heater relay 10 and 
carrying out an energization start at an electric heater 8 The time is mostly made the same, the 
electric air pump 7 is operated, and the gas for reproduction (air) is supplied to a filter 1 (the 
operation of an air pump 7 is strictly delayed a little for an electric heater temperature up.). . The 
particulate deposited on a filter 1 by heating of an electric heater 8 is lit, and when the flame 
spreads to the downstream of a filter 1, reproduction of a filter 1 advances. Consequently, the 
temperature near the periphery section back end of the filter 1 detected by the temperature sensor 
1 1 will descend gradually, after going up gradually and completing the deposited particulate 
combustion. (In addition at this time, it is already stopped by the energization to an electric heater 
8.) 

[0023] Thus, since the temperature near [ under filter reproduction ] the filter periphery section 
back end is measured and this temperature information has the regeneration rate of a filter, and big 
correlation, it is possible to presume a regeneration rate from this temperature information, 
especially maximum. Here, although the relation between temperature and a regeneration rate is 
already inputted into the operation means, it explains hereafter the maximum temperature near 
[ which is the big feature of this invention ] the filter periphery section back end, and an 
interrelation with a regeneration rate eta with reference to drawing 3 - drawing 5 . Drawing 3 and 
drawing 4 are in the state currently reproduced after a uptake in the particulate, and are the 
experimental data which measured the temperature Tc of the core of a filter 1, and the temperature 
Te of the periphery section back end of a filter 1 . Drawing 3 is the case that a regeneration rate is 
high (there are few cinders), and the regeneration rate of drawing 4 is a low (there are many cinders) 
case. Since heat escapes to the exterior through [ so that drawing 4 may see to being 600 degrees 
C or more which is the ignition temperature of a particulate when a regeneration rate is high as the 
maximum temperature Temax of the filter periphery section back end is looked at by drawing 3 , 
although it seldom changes even if the maximum temperature Tcmax of a core compares the thing 
of drawing 3 and drawing 4 ] a container when a regeneration rate is bad, and a filter 1 is cooled, it 
becomes 600 degrees C or less of a particulate ignition temperature. 

[0024] Therefore, it becomes possible by asking for the relation of a Te and the regeneration rate 
eta like drawing 5 by experiment beforehand, and making the operation means memorize this to 
presume a regeneration rate eta from the maximum temperature Temax of the filter periphery 
section back end measured and detected. If the^particulate amount [ in / the filter regeneration rate 
1, i.e., a filter, / as follows ] of cinders is presumed, when it will be this example, next filter 
reproduction conditions are rationalized based on such filter reproduction information. 
[0025] Concretely, since permeability is spoiled in the portion with many particulate cinders as 
mentioned above about the setup of the reproduction stage of a filter, a particulate uptake will not 
almost be performed in the next particulate uptake period, but the uptake of a particulate [ the filter 
portion corresponding to the presumed regeneration rate ] will be performed. Therefore, since it is 
as the same as capacity decreased so much as a filter, it becomes possible by determining a filter 
reproduction stage that the amount of uptakes in this particulate uptake possible field will serve as 
a proper value to set up a next reproduction stage proper. 

[0026] Namely, the particulate of a constant rate is set to the engine-speed bulk billing system 
which is going to carry out a uptake each time, for example. Supposing it makes the amount of C 
and target particulate uptakes into A g per 11. of filters, [ product / filter complete ] Engine-speed 
integrated value Ns memorized beforehand is lessened at the rate so that the amount of uptakes in 
the filter capacity alpha-C (alpha : regeneration rate) which deducted the range of a cinder may 
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maintain this value A (the integrated-value N=Ns~alpha / 100 calculated). Consequently, a high filter 
regeneration rate can be attained, without always burning the particulate of a constant rate at the 
time of reproduction, and reproduction temperature rising unusually. 
[0027] 

[Effect of the Invention] Good filter reproduction can be repeated and continued, without growing up 
a particulate cinder on a filter, since the particulate of the always optimal amount can be made to 
deposit by detecting the amount of particulate cinders after the last filter reproduction from the 
maximum temperature of the measured filter periphery section back end, and feeding it back to the 
control which determines a next filter reproduction stage according to this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the rough block diagram of the exhaust emission control device by the example of 
this invention. 

[Drawing 2] It is drawing of longitudinal section showing the thermometry point of the center of filter 
section and the filter periphery section back end. 

[Drawing 3] It is the diagram showing the relation between the temperature of the core and the 
periphery section back end when a regeneration rate is high, and reproduction time at the time of 
filter reproduction. 

[Drawing 4] It is the diagram in which a regeneration rate shows the relation between the 
temperature of the core and the periphery section back end at the time of a low, and reproduction, 
time at the time of filter reproduction. 

[Drawing 5] It is drawing showing the maximum temperature Temax of the filter periphery section 
back end at the time of filter reproduction, and a relation with a regeneration rate eta. 
[Drawing 6] The filter which produced the particulate cinder is shown, (a) is drawing of longitudinal 
section and (b) is a side elevation. 



[Translation done.] 
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? n±#m * s«&r * «w £7^- h a * * -r * c £ k 

Z.£&X$2>rc#>. 74)V*±\Zrt7'4*zLU—b<DM 

m^xmit * - <&. 
0zmx$>z><, 

[02] 7 ^ 1 7 ^ 

30 tt&m-tfflgmWVIbZ. 

im3] 7 4 )is*m&%iz&^xm*km&m>m<D* * 
[^4] 7jjv?n&mz&^xn&&&i&^ft<D. 
[0 5] 7^;v^s*»c^»*7-r;^»««WB© 

So 

40 [06] ;^J*^V-b<D^nr>*$iV1t7J)V2 

*xk?h<Dx, (a) a«»fpBi, (b) \zwwmx& 

So 
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